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When the laser beam ~0.5 mJ energy, 0.84
31012W/cm2 intensity in the focus of the beam! was fo-
cused slightly inside the sample, we observed a circular spot
of blue luminescence via the observation of the optical mi-
croscope and CCD camera at the beginning. Then, a blue
luminescence was observed along the direction of the pump
polarization and the length of the blue-luminescence pattern
increased with the passage of time. The pattern became
stable after about 5 min; It is shown on the left-hand side of
Fig. 2. Once formed, the anisotropic blue-luminescence pat-
tern appeared instantaneously every time the laser beam’s
path to the sample was blocked and then unblocked. When
we changed the direction of the light polarization and irradi-
ated the same location, as shown in Fig. 2, we observed an
anisotropic blue-luminescence pattern identical to the origi-
nal one at the beginning, but then observed a new pattern
along the new direction of the light polarization while the
original blue-luminescence pattern disappeared gradually
with the passage of time.
Figure 3 shows the photoluminescence spectra of the
glass sample when excited by a femtosecond laser beam us-
FIG. 1. Absorption spectrum of Eu21-doped ﬂuoroaluminate glass.
FIG. 2. ~Color! Photographs of blue-luminescence patterns near the focus of a linear-polarized laser beam. The time shown in the ﬁgure is the duration after
changing the polarization direction of the laser beam and irradiating the same location that was irradiated using the previous polarized laser beam.
FIG. 3. Photoluminescence spectra of Eu21-doped ﬂuoroaluminate glass
excited by a femtosecond laser beam.
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